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Departure Exclusion Zone (DEZ)
a future concept to enhance runway operations using aircraft 

derived data
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DEZ Concept
• Addresses Need to Enhance Airport 

Capacity
– Improves Wake Avoidance on Departure
– Reduces Separation Minimums on Departure

• Based On European Mandate for Downlink 
Aircraft Parameters (DAP)
– Extends DAP Parameters to Include Met Data –

eDAP
– FMS Offset Departures 

• Uses Proven Mode S Technology
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Background

• Today’s Delays are Largely Due to Airport 
Constraints
– Departure and Arrival Queues Build Delays
– Wake Avoidance Procedures Are Major Factor
– Backs Up Traffic in Entire NAS
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594,924N/A4.22%25,08420.61%122,63775.17%447,2032005

583,987N/A3.02%17,61117.31%101,07279.68%465,3042004

552,109N/A1.51%8,34112.04%66,45386.45%477,3152003

436,336N/A1.67%7,30113.61%59,37084.72%369,6652002

529,940N/A3.75%19,89117.53%92,87278.72%417,1772001

470,477N/A5.21%24,51516.53%77,75578.26%368,2072000

453,814N/A5.85%26,54322.20%100,76271.95%326,5091999

452,001N/A3.07%13,88017.03%76,99379.90%361,1281998
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ARRIVAL and DEPARTURE DEMAND

LGA, July17

Queue

Arrival     14

Depart      19
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LGA, July17

ARRIVAL and DEPARTURE DEMAND

Current Capacity

Revised Capacity
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For every 15min
One additional A/C

REVISED  SCHEDULE

REVISED ARRIVAL and DEPARTURE DEMAND

Queue (New)

Arrival     4

Depart      8

ImprovementQueue (Current)

Arrival     14

Depart      19

Arrival     28%

Depart      42%
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Wake Vortex Capacity Limitations
Arrival

4-6 miles

• IFR only

• Applied behind Heavy, B757, 
Large aircraft

Departure

4-6 miles or 2 minutes

• All times

• Applied behind Heavy or 
B757 aircraft

Intersecting Runways

2 minute wait

• When airborne B757 or heavy 
jet passes intersection.

Parallel Runway

4-6 miles

• Treated as a single runway 
when separated by < 2,500 ft.
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Wake Vortex Hazard

• Departure initial circulations 10-15% lower             
than arrival circulations.

• Wake encounters are common

AirspeedAir DensityWingspanWeight

Γ = 4W / π bρ V
Vortex strength for an elliptically
loaded wing is:
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Wake Transport
Crosswind Headwind

Ground EffectCrosswind Vertical Shear

With crosswind
Without headwind

Side viewOverhead view

Cross-sectional view

Without crosswind
With headwind
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Wake Decay
Turbulence Stability

Ground

Less 
Dense 
Air

More 
Dense 
Air

Buoyancy 
Force

Air 
Entrained in 
Vortices

Ground friction 
speeds vortex 
decay

Large scale - vortex kinking

Small scale - breakup
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RAPT is a pathfinder (during 
Weather conditions) forecast 
Route Status for every 5 
minutes up to 1hr.  and can 
also be adapt to view for 
sector overload conditions.

RAPT showed J80, J6 and J209 
route are available able to push 
departures

Route Availability Planning Tool

(RAPT)

Status colors: CLEAR, PTL CLEAR, 
IMPACT, BLOCK



CP

RAPT

+

Terminal Capacity Enhancement
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Departure Exclusion Zone 
(DEZ)

ATC Tower

H = Heavy

M = Medium

L = Light

Aircraft Weight Categories

Terminal

Planes in line

FMS
Departure

Track
Processing

FMS
Departure

Track
Processing

Departure Track Uplinked to FMS

M e tr ic B e n e f i t
A ir l in e  O p e ra t in g  C o s t $ 1 3 .5 M /y e a r

P a s s e n g e r  T im e $ 1 1 .7 5 M /y e a r
D e p a r tu re  C a p a c i ty 1 0 %  in c r e a s e ;  5  a c /r w y /h r

Aircraft Data &
Weather Data

ITWS/RAPT
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Part of NTSB report
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DEZ TRACK

DEZ Provides Lateral
& Vertical Separation

AAL587 TRACK

JAL 47 TRACK
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Summary

• Enhancing Airport Capacity is an Important 
Goal

• Wake Vortex is an Inhibiting Factor in 
Reaching this Goal

• Increasing Departure Rate by One Aircraft 
Every 15 Minutes Reduces Queuing Delays 
by 42% 

• Increasing Departure Rates Can Be 
Accomplished with Extended DAP


